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SYSTEM FOR DILUTING SAMPLE AND CORRESPONDING METHOD

FIELD

[0001] Example embodiments of the present disclosure generally relate to the field of
laboratory sample pretreatment, and more particularly, to a system for diluting a sample

and a corresponding method.

BACKGROUND

[0002] In the field of sample pretreatment in the laboratory, it is important in the
dilution of the sample to obtain a sample with a different concentration gradient. The
amounts of the sample and the diluent should be accurately controlled to ensure precise
concentration of the diluted sample. The number of samples is large and the labor
intensity is high. Moreover, some of the samples are infectious and may pose a health
risk to the laboratory staff. Therefore, how to obtain the diluted sample in an efficient

and safe manner remains a challenge.

SUMMARY

[0003] In general, example embodiments of the present disclosure provide a solution
for efficiently diluting the sample with the diluent to obtain a sample with a precise

concentration.

[0004] In a first aspect, there is provided a system for diluting a sample. The system
comprises a first container configured to contain the sample; a second container arranged
adjacent to the first container and configured to contain a diluent; a third container
configured to receive the sample and the diluent to dilute the sample; a first support
configured to hold at least one pipette; and a robot comprising a first arm and a second
arm, the first arm and the second arm being configured to operate the pipette to transfer
the sample from the first container to the third container or transfer the diluent from the

second container to the third container.

[0005] According to embodiments of the present disclosure, the dilution of the sample

can be carried out automatically by means of a robot without human intervention.

[0006] In some example embodiments, the pipette comprises a main body having a
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first end and a second end opposite to the first end, and the system further comprises a
second support configured to hold at least one pipette head, the pipette head being
configured to be mounted onto the first end of the main body of the pipette. With these
embodiments, the pipette head can be conveniently mounted to the main body of the

pipette to facilitate the transfer of the sample or the diluent.

[0007] In some example embodiments, the first arm is further configured to clamp the
main body of the pipette and move the main body to align with a corresponding pipette
head, so as to mount the corresponding pipette head onto the first end of the main body of
the pipette. With these embodiments, the assembly of the pipette head can be carried

out in a convenient mannetr.

[0008] In some example embodiments, the main body further comprises a first button
arranged at the second end, and the second arm is further configured to press the first
button to exhaust air out of the main body and create a negative pressure inside the main
body to suck the sample or the diluent. With these embodiments, the sample or the

diluent can be sucked into the main body reliably.

[0009] In some example embodiments, the second arm is further configured to: after
the sample or the diluent has been sucked up by the pipette, press the first button to
squeeze the sample or the diluent out of the main body so as to transfer the sample or the
diluent to the third container. In these embodiments, with the aid of the second arm, the
sample or the diluent can be transferred to the third container and then mixed in the third

container.

[0010] In some example embodiments, the system further comprises a column
adjacent to the robot, the first arm is configured to align the pipette with the column, such
that a second button on the main body of the pipette can hit the column to release the
pipette head into a recovery device, the recovery device being configured to collect the
pipette head which has been used to transfer the sample from the first container to the
third container or transfer the diluent from the second container to the third container.
With these embodiments, the pipette head can be replaced after use and then recycled into
the recovery device. In this way, the potential damage to the laboratory staff can be

prevented.

[0011] In some example embodiments, the system further comprises a fourth container
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configured to receive the diluted sample from the third container, the first arm and the
second arm are further configured to operate the pipette to transfer the diluted sample
from the third container to the fourth container. With these embodiments, the diluted

sample can be transferred to a desired container according to the requirement of the users.

[0012] In some example embodiments, the fourth container is a test tube without a lid.
With these embodiments, the diluted sample can be transferred to the test tube for further

processing.

[0013] In some example embodiments, the fourth container is a petri dish comprising
a lid. With these embodiments, the diluted sample can be transferred to the petri dish

for further processing.

[0014] In some example embodiments, the system further comprises a platform
arranged adjacent to the robot and configured to support the petri dish when transferring
the diluted sample from the third container to the petri dish. With these embodiments,

the petri dish can receive the diluted sample with the aid of the robot.

[0015] In a second aspect, there is provided a method of diluting a sample. The
method comprises causing a first arm of a robot to clamp a pipette held by a first support;
causing the first arm and a second arm of the robot to operate the pipette to transfer the
sample from a first container containing the sample to a third container; and causing the
first arm and the second arm to operate the pipette to transfer a diluent from a second
container containing the diluent to the third container. In these embodiments, a robot is
used to dilute the sample, which reduces the inconsistency caused by the manual

operation.

[0016] In some example embodiments, the pipette comprises a main body having a
first end and a second end opposite to the first end, the method further comprises: causing
the first arm to clamp the main body and move the main body to align with a
corresponding pipette head held by a second support, such that the corresponding pipette
head is mounted onto the first end of the main body of the pipette. With these
embodiments, the pipette head may be conveniently mounted to the main body of the

pipette.

[0017] In some example embodiments, the main body further comprises a first button

arranged at the second end, and transferring the sample comprises: causing the second
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arm to press the first button to exhaust air out of the main body and create a negative
pressure inside the main body to suck the sample; and after the sample has been sucked
up by the pipette, causing the second arm to press the first button to squeeze the sample
out of the main body so as to transfer the sample to the third container. With these

embodiments, the sample can be transferred to the third container in an effective manner.

[0018] In some example embodiments, the main body further comprises a first button
at the second end, and transferring the diluent comprises: causing the second arm to press
the first button to exhaust air out of the main body and create a negative pressure inside
the main body to suck the diluent; after the diluent has been sucked up by the pipette,
causing the second arm to press the first button to squeeze the diluent out of the main
body so as to transfer the diluent to the third container. With these embodiments, the
diluent can be transferred to the third container in an effective manner to mix with the

sample.

[0019] In some example embodiments, the method further comprises after transferring
the sample, causing the first arm to align the pipette with a column adjacent to the robot,
such that a second button on the main body of the pipette can hit the column, so as to
release the pipette head into a recovery device; and causing the first arm to move the
main body to align with a further pipette head, such that the further pipette head is
mounted onto the first end of the main body of the pipette. With these embodiments,

the used pipette head can be replaced efficiently.

[0020] In some example embodiments, the method further comprises after transferring
the diluent, causing the first arm to align the pipette with a column adjacent to the robot,
such that a second button on the main body of the pipette can hit the column, so as to
release the pipette head into a recovery device, and causing the first arm to move the
main body to align with a further pipette head, such that the further pipette head is
mounted onto the first end of the main body of the pipette. With these embodiments,

the used pipette head can be replaced efficiently.

[0021] In some example embodiments, the method further comprises causing the first
arm and the second arm to operate the pipette to transfer the diluted sample from the third
container to a fourth container. With these embodiments, the diluted sample can be

transferred to a desired container according to the requirement of the users.
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[0022] In some example embodiments, the fourth container is a test tube without a lid.
With these embodiments, the diluted sample can be transferred to the test tube for further

processing.

[0023] In some example embodiments, the fourth container is a petri dish comprising
a lid. With these embodiments, the diluted sample can be transferred to the petri dish

for further processing.

[0024] In some example embodiments, the method further comprises causing the
second arm to clamp the petri dish and move the petri dish onto a platform arranged
adjacent to the robot; causing the second arm to release the petri dish; and causing the
second arm to press the first button to squeeze the diluted sample out of the main body to
transfer the diluted sample to the petri dish. With these embodiments, the movement of
the petri dish and also the transfer of the diluted sample can be achieved in a reasonable

manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Through the following detailed description with reference to the accompanying
drawings, the above and other objectives, features and advantages of the example
embodiments disclosed herein will become more comprehensible. In the drawings,
several example embodiments disclosed herein will be illustrated in an exemplary and in

a non-limiting manner, wherein:

[0026] Fig. 1 illustrates a perspective view of a system for diluting a sample in

accordance with an example embodiment of the present disclosure;

[0027] Fig. 2 illustrates a perspective view of the system as shown in Fig. 1 when

being viewed from another direction; and
[0028] Fig. 3 illustrates a top view of the system as shown in Fig. 1.

[0029] Throughout the drawings, the same or similar reference numerals represent the

same or similar element.

DETAILED DESCRIPTION

[0030] Principles of the present disclosure will now be described with reference to
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some example embodiments. It is to be understood that these embodiments are
described only for the purpose of illustration and to help those skilled in the art to
understand and implement the present disclosure, without suggesting any limitation as to
the scope of the disclosure. The disclosure described herein can be implemented in

various manners other than the ones described below.

[0031] In the following description and claims, unless defined otherwise, all technical
and scientific terms used herein have the same meaning as commonly understood by one

of ordinary skill in the art to which this disclosure belongs.

2%

[0032] References in the present disclosure to “one embodiment,” “an embodiment,”
“an example embodiment,” and the like indicate that the embodiment described may
include a particular feature, structure, or characteristic, but it is not necessary that every
embodiment includes the particular feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same embodiment. Further, when a
particular feature, structure, or characteristic is described in connection with an
embodiment, it is submitted that it is within the knowledge of one skilled in the art to

apply such feature, structure, or characteristic in connection with other embodiments

whether or not explicitly described.

[0033] It should be understood that although the terms “first” and “second” etc. may
be used herein to describe various elements, these elements should not be limited by
these terms. These terms are only used to distinguish one element from another. For
example, a first element could be termed a second element, and similarly, a second
element could be termed a first element, without departing from the scope of example
embodiments. As used herein, the term “and/or” includes any and all combinations of

one or more of the listed terms.

[0034] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of example embodiments. As used
herein, the singular forms “a”, “an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be further understood that
the terms “comprises”, “comprising”, “has”, “having”, “includes” and/or “including”,
when used herein, specify the presence of stated features, elements, and/or components

etc., but do not preclude the presence or addition of one or more other features, elements,

components and/ or combinations thereof.
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[0035] As mentioned above, the pretreatment of the sample in the laboratory requires
high labor intensity. Therefore, the possibility of manual error is relatively high due to
the complicated procedures, such that the consistency of the sample cannot be guaranteed.
Moreover, some samples are infectious and are thus harmful to the health of the

laboratory staff.

[0036] According to embodiments of the present disclosure, a robot can be used to
dilute the sample with an accurate concentration and transfer the diluted sample to a

desired container, which does not require the intervention of a human.

[0037] Example embodiments will be described in more detail hereinafter with

reference to Figs. 1-3.

[0038] Figs. 1-3 illustrate schematic views of a system 1 for diluting a sample in
accordance with an example embodiment of the present disclosure. The system 1 as
illustrated generally includes a first container 10, a second container 20 and a third
container 60. The first container 10 is configured to contain the sample. The sample
can be of various types, which may be determined according to the actual need of the
users. As shown in Figs. 1-3, the second container 20 is arranged adjacent to the first
container 10 and may be used to contain a diluent. In some example embodiments, the
diluent may be water. It is to be understood that the materials of the diluent are merely
exemplary, without suggesting any limitation as to the scope of the present disclosure.
The third container 60 is configured to receive the sample and the diluent. The sample
and the diluent are mixed within the third container 60, such that the sample can be

diluted.

[0039] As illustrated in Figs. 1-3, the system 1 further includes a first support 40
which is configured to hold at least one pipette 42. The pipette 42 may be operated by a
first arm 32 and a second arm 34 of a robot 30 to transfer the sample from the first
container 10 to the third container 60. The pipette 42 may also be operated by the first
arm 32 and the second arm 34 to transfer the diluent from the second container 20 to the

third container 60.

[0040] According to embodiments of the present disclosure, by means of the first arm
32 and the second arm 34 of the robot 30, both the sample and the diluent can be

transferred to third container 60. During the transferring procedure, no human labor is
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needed. In this way, the dilution of the sample can be carried out in a pollution-free

environment.

[0041] In some example embodiments, the amounts of the sample and the diluent can

be predetermined to obtain a diluted sample with a desired concentration.

[0042] In some example embodiments, as shown in Fig.1, the pipette 42 may
generally include a main body 43 and a pipette head 44. The main body 43 may have a
first end and a second end opposite to the first end. In the illustrated embodiment, the
system 1 may further include a second support 50, which is configured to hold at least
one pipette head 44. The pipette head 44 held by the second support 50 is new and
clean and is ready to replace the used pipette head 44 attached to the main body 43 of the
pipette 42. The pipette head 44 is configured to be mounted onto the first end of the
main body 43 of the pipette 42. In this way, the pipette head 44 may be replaced after
use to ensure that the sample and the diluent in a next diluting procedure will not be

contaminated.

[0043] In some example embodiments, the first arm 32 may be further configured to
clamp the main body 43 of the pipette 42 and move the main body 43 to align with a
corresponding pipette head 44, so as to mount the corresponding pipette head 44 onto the
first end of the main body 43 of the pipette 42. In this way, the assembling of the main

body 43 and the pipette head 44 can be achieved in a convenient manner.

[0044] In some example embodiments, as illustrated in Figs. 1-3, the main body 43
may further include a first button 45, which is arranged at the second end of the main
body 43. The second arm 34 is further configured to press the first button 45 to exhaust
air out of the main body 43 and create a negative pressure inside the main body 43. In

this way, the sample or the diluent can be sucked into the main body 43.

[0045] In some example embodiments, after the sample or the diluent has been sucked
up by the pipette 42, when the main body 43 of the pipette 42 is operated by the first arm
32 to a position adjacent the third container 60, the second arm 34 may press the first
button 45 again to squeeze the sample or the diluent out of the main body 43 to the third
container 60. In this way, the sample or the diluent can be transferred to the third

container 60.

[0046] In some example embodiments, the system 1 may further include a column 70
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adjacent to the robot 30. As shown in Figs. 1-3, the main body 43 of the pipette 42 may
further include a second button 46, which is used to facilitate the release of the pipette
head 44. In some example embodiments, the first arm 32 is configured to move the
pipette 42 to align it with the column 70, such that the second button 46 can hit the
column 70 to release the pipette head 44 from the main body 43 of the pipette 42 into a
recovery device (not shown). The recovery device is configured to collect the pipette
head 44 which has been used to transfer the sample from the first container 10 to the third
container 60 or transfer the diluent from the second container 20 to the third container 60.
Afterwards, the pipette 42 may be operated by the first arm 32 to align with a new pipette
head 44 held by the second support 50, so as to mount the corresponding pipette head 44
onto the first end of the main body 43 of the pipette 42.

[0047] In some example embodiments, the third container 60 may be a temporary
container used for mixing and dilution. The system may further include a fourth
container configured to receive the diluted sample from the third container 60. The
fourth container may be used to store the diluted sample for a long time. In some
example embodiments, as shown in Fig. 1, the fourth container may be a test tube 72
without a lid. In another example embodiment, the fourth container is a petri dish 74
with a lid. The specific type of the fourth container can be determined according to the
actual need of the user. The first arm 32 and the second arm 34 may be further
configured to operate the pipette 42 to transfer the diluted sample from the third container
60 to the fourth container. The sample may further be transferred to a final container

according to the actual need of the users.

[0048] In some example embodiments, as shown in Figs. 2 and 3, the system 1 may
further include a platform 80 arranged adjacent to the robot 30. The platform 80 may be
configured to support the petri dish 74. The second arm 34 may be configured to move
the petri dish 74, with the lid being removed, onto the platform 80 and then press the first
button 45 to squeeze the diluted sample out of the main body 43 so as to transfer the
diluted sample from the third container 60 to the petri dish 74. In this way, by simply
using the second arm 34, the petri dish 74 may be moved and be injected with the diluted

sample.

[0049] In some example embodiments, the task instruction may be sent to the robot 30

remotely from the laboratory staff. The task instruction may include the amount of the



10

15

20

25

30

WO 2022/188125 PCT/CN2021/080365

sample and the corresponding diluent. Therefore, a hygienic isolation may be obtained
to maintain the safety of both the laboratory staff and the sample. Moreover, since each
operation of the robot 30 can be recorded and stored, if an error occurs, the laboratory
staff may trace back and find out the reason for the error. Thus, the traceability of the

system 1 may be achieved.

[0050] Compared with the conventional manual operation, with the aid of the robot 30,

the automation and intelligence of laboratory processes can be achieved.

[0051] In a second aspect, there is provided a method of diluting a sample. The
method includes causing the first arm 32 of the robot 30 to clamp the pipette 42 held by
the first support 40. The method further includes causing the first arm 32 and the
second arm 34 of the robot 30 to operate the pipette 42 to transfer the sample from the
first container 10 to a the third container 60. Afterwards, the method further includes
causing the first arm 32 and the second arm 34 to operate the pipette 42 to transfer the
diluent from the second container 20 to the third container 60. In this way, the sample

and the diluent can be mixed in the third container 60.

[0052] In some example embodiments, the method may further include causing the
first arm 32 to clamp the main body 43 and move the main body 43 to align with a
corresponding pipette head 44 held by the second support 50, such that the corresponding
pipette head 44 can be mounted onto the first end of the main body 43 of the pipette 42.

[0053] In some example embodiments, transferring the sample may further include
causing the second arm 34 to press the first button 45 to exhaust air out of the main body
43 and create a negative pressure inside the main body 43 to suck the sample. In some
example embodiments, after the sample has been sucked up by the pipette 42, the method
may further include causing the second arm 34 to press the first button 45 to squeeze the

sample out of the main body 43 so as to transfer the sample to the third container 60.

[0054] In some example embodiments, after transferring the sample to the third
container 60, the pipette 42 may be moved by the first arm 32 to align with the column 70
adjacent to the robot 30, such that the second button 46 on the main body 43 of the
pipette 42 can hit the column 70, so as to release the pipette head 44 from the main body
43 into the recovery device. Afterwards, the first arm 32 is operated to move the main

body 43 of pipette 42 to align with a further pipette head 44 held by the second support

10
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50, such that the further pipette head 44 is mounted onto the first end of the main body 43
of the pipette 42.

[0055] In some example embodiments, transferring the diluent may further include
causing the second arm 34 to press the first button 45 to exhaust air out of the main body
43 and create a negative pressure inside the main body 43 to suck the diluent. In some
example embodiments, after the diluent has been sucked up by the pipette 42, the method
may further include causing the second arm 34 to press the first button 45 to squeeze the

diluent out of the main body 43 so as to transfer the diluent to the third container 60.

[0056] In some example embodiments, after transferring the diluent to the third
container 60, the pipette 42 may be moved by the first arm 32 to allow the second button
46 on the main body 43 of the pipette 42 to hit the column 70, to release the pipette head
44 from the main body 43. Afterwards, the first arm 32 is operated to move the main
body 43 of pipette 42 to align with a further pipette head 44 to allow the further pipette
head 44 to be mounted onto the first end of the main body 43 of the pipette 42.

[0057] In some example embodiments, the method may further include causing the
first arm 32 and the second arm 34 to operate the pipette 42 to transfer the diluted sample

from the third container 60 to the fourth container.

[0058] In some example embodiments, after transferring the diluted sample to the
fourth container 60, the pipette 42 may be moved to allow the second button 46 on the
main body 43 to hit the column 70, to release the pipette head 44 into the recovery device.
Afterwards, the first arm 32 is operated to move the main body 43 of pipette 42 to align
with a further pipette head 44 to allow the further pipette head 44 to be mounted onto the
first end of the main body 43 of the pipette 42.

[0059] In some example embodiments, the method further includes causing the second
arm 34 to clamp the petri dish 74 and move the petri dish 74 onto the platform 80
arranged adjacent to the robot 30. Afterwards, the method further includes causing the
second arm 34 to release the petri dish 74. The method further includes causing the
second arm 34 to press the first button 45 to squeeze the diluted sample out of the main
body 43 to transfer the diluted sample to the petri dish 74.

[0060] Further, while operations are depicted in a particular order, this should not be

understood as requiring that such operations be performed in the particular order shown

11
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or in sequential order, or that all illustrated operations be performed, to achieve desirable
results. In certain circumstances, multitasking and parallel processing may be
advantageous. Likewise, while several specific implementation details are contained in
the above discussions, these should not be construed as limitations on the scope of the
present disclosure, but rather as descriptions of features that may be specific to particular

embodiments.

[0061] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily limited to the specific features or
acts described above. Rather, the specific features and acts described above are

disclosed as example forms of implementing the claims

12
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WHAT IS CLAIMED IS:

1. A system (1) for diluting a sample, comprising:

a first container (10) configured to contain the sample;

a second container (20) arranged adjacent to the first container (10) and configured
to contain a diluent;

a third container (60) configured to receive the sample and the diluent to dilute the
sample;

a first support (40) configured to hold at least one pipette (42); and

a robot (30) comprising a first arm (32) and a second arm (34), the first arm (32) and
the second arm (34) being configured to operate the pipette (42) to transfer the sample from
the first container (10) to the third container (60) or transfer the diluent from the second

container (20) to the third container (60).

2. The system (1) of claim 1, wherein the pipette (42) comprises a main body (43)
having a first end and a second end opposite to the first end, and

wherein the system (1) further comprises a second support (50) configured to hold
at least one pipette head (44), the pipette head (44) being configured to be mounted onto the
first end of the main body (43) of the pipette (42).

3. The system (1) of claim 2, wherein the first arm (32) is further configured to
clamp the main body (43) of the pipette (42) and move the main body (43) to align with a
corresponding pipette head (44), so as to mount the corresponding pipette head (44) onto
the first end of the main body (43) of the pipette (42).

4. The system (1) of claim 2, wherein the main body (43) further comprises a first
button (45) arranged at the second end, and

wherein the second arm (34) is further configured to press the first button (45) to
exhaust air out of the main body (43) and create a negative pressure inside the main body

(43) to suck the sample or the diluent.
5. The system (1) of claim 4, wherein the second arm (34) is further configured to:

after the sample or the diluent has been sucked up by the pipette (42), press the first

button (45) to squeeze the sample or the diluent out of the main body (43) so as to transfer
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the sample or the diluent to the third container (60).

6. The system (1) of claim 2, further comprising a column (70) adjacent to the robot
(30),

wherein the first arm (32) is configured to align the pipette (42) with the column
(70), such that a second button (46) on the main body (43) of the pipette (42) can hit the
column (70) to release the pipette head (44) into a recovery device, the recovery device
being configured to collect the pipette head (44) which has been used to transfer the sample
from the first container (10) to the third container (60) or transfer the diluent from the

second container (20) to the third container (60).

7. The system (1) of claim 1, further comprising a fourth container configured to
receive the diluted sample from the third container (60),

wherein the first arm (32) and the second arm (34) are further configured to operate
the pipette (42) to transfer the diluted sample from the third container (60) to the fourth

container.

8. The system (1) of claim 7, wherein the fourth container is a test tube (72) without

a lid.

9. The system (1) of claim 7, wherein the fourth container is a petri dish (74)

comprising a lid.

10. The system (1) of claim 9, further comprising:

a platform (80) arranged adjacent to the robot (30) and configured to support the
petri dish (74) when transferring the diluted sample from the third container (60) to the
petri dish (74).

11. A method of diluting a sample, comprising:

causing a first arm (32) of a robot (30) to clamp a pipette (42) held by a first support
(40);

causing the first arm (32) and a second arm (34) of the robot (30) to operate the
pipette (42) to transfer the sample from a first container (10) containing the sample to a

third container (60); and
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causing the first arm (32) and the second arm (34) to operate the pipette (42) to
transfer a diluent from a second container (20) containing the diluent to the third container

(60).

12. The method of claim 11, wherein the pipette (42) comprises a main body (43)
having a first end and a second end opposite to the first end,

wherein the method further comprises:

causing the first arm (32) to clamp the main body (43) and move the main body (43)
to align with a corresponding pipette head (44) held by a second support (50), such that the
corresponding pipette head (44) is mounted onto the first end of the main body (43) of the
pipette (42).

13. The method of claim 12, wherein the main body (43) further comprises a first
button (45) arranged at the second end, and
wherein transferring the sample comprises:
causing the second arm (34) to press the first button (45) to exhaust air out of
the main body (43) and create a negative pressure inside the main body (43) to suck the
sample; and
after the sample has been sucked up by the pipette (42), causing the second
arm (34) to press the first button (45) to squeeze the sample out of the main body (43) so as

to transfer the sample to the third container (60).

14. The method of claim 12, wherein the main body (43) further comprises a first
button (45) at the second end, and
wherein transferring the diluent comprises:
causing the second arm (34) to press the first button (45) to exhaust air out of
the main body (43) and create a negative pressure inside the main body (43) to suck the
diluent;
after the diluent has been sucked up by the pipette (42), causing the second
arm (34) to press the first button (45) to squeeze the diluent out of the main body (43) so as

to transfer the diluent to the third container (60).

15. The method of claim 12, further comprising:

after transferring the sample,
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causing the first arm (32) to align the pipette (42) with a column (70) adjacent
to the robot (30), such that a second button (46) on the main body (43) of the pipette (42)
can hit the column (70), so as to release the pipette head (44) into a recovery device; and

causing the first arm (32) to move the main body (43) to align with a further
pipette head (44), such that the further pipette head (44) is mounted onto the first end of the
main body (43) of the pipette (42).

16. The method of claim 12, further comprising:
after transferring the diluent,
causing the first arm (32) to align the pipette (42) with a column (70) adjacent
to the robot (30), such that a second button (46) on the main body (43) of the pipette (42)
can hit the column (70), so as to release the pipette head (44) into a recovery device, and
causing the first arm (32) to move the main body (43) to align with a further
pipette head (44), such that the further pipette head (44) is mounted onto the first end of the
main body (43) of the pipette (42).

17. The method of claim 12, further comprising:
causing the first arm (32) and the second arm (34) to operate the pipette (42) to

transfer the diluted sample from the third container (60) to a fourth container.

18. The method of claim 17, wherein the fourth container is a test tube (72) without

a lid.

19. The method of claim 17, wherein the fourth container is a petri dish (74)

comprising a lid.

20. The method of claim 19, further comprising:

causing the second arm (34) to clamp the petri dish (74) and move the petri dish (74)
onto a platform (80) arranged adjacent to the robot (30);

causing the second arm (34) to release the petri dish (74); and

causing the second arm (34) to press the first button (45) to squeeze the diluted
sample out of the main body (43) to transfer the diluted sample to the petri dish (74).
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